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^ (57) Abstract An integrated optical package comprises an integrated optical device, a pair of planar heaters disposed on either 
2? side of the device, the heaters being separated from the device by a fluid gap. This can be provided within a supporting structure 
comprising a base part and a lid part, the base part having a hollowed region in which is disposed one heater and a ledge surrounding 
Q the hollowed region in which the device is supported, the lid having an interior surface carrying the second heater. The arrangement 
£>> allows for greater thermal stability, particularly In the presence of air flows. The fluid gap is preferably less that 3mm, more prefer- 
^ ably 2mm or less. The fluid gap is also a suitable location for a thermistor for regulating the heater output 
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HEATED INTEGRATED OPTICAL DEVICE PACKAGE 



FIELD OF THE INVENTION 

The present invention relates to the packaging of integrated optical devices. 
It particularly, but not exclusively, addresses the problem of holding the device 
within a protective package and in combination with heating elements that allow 
it to operate within a specif ied range of temperature, and in such a way as to avoid 
or eliminate stresses on the device during operation. 

BACKGROUND ART 

Many integrated optical devices operate through the interference of guided 
light and therefore demand close dimensional stability if they are to operate reliably. 
Heating elements and a controlling thermistor are therefore incorporated into the 
package in order to raise the operating temperature of the device above ambient to 
a reliably achievable temperature. A range of 70 to 75 °C is commonly selected. 

The continued integration of optical processing devices results In demands 
that they operate in close proximity with other conventional electronic devices. 
These often involve cooling apparatus designed to direct a flow of cooling air, 
which will interfere with the heating of the optical device and could cause 
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undesirable temperature fluctuations. The device also needs to be protected from - 
temperature gradients, regardless of the external environmental conditions. For 
this and other reasons, it is desired to provide a package capable of more stable 
control of temperature. 

SUMMARY OF THE INVENTION 

The present invention therefore provides an integrated optical package, 
comprising, an integrated optical device, a pair of planar heaters disposed on either 
side of the device, the heaters being separated from the device by a fluid gap. 

This can be provided within a supporting structure comprising a base part 
and a lid part, the base part having a hollowed region in which is disposed one 
heater and a ledge surrounding the hollowed region in which the device is 
supported, the lid having an interior surface carrying the second heater. 

The reference to a ''fluid gap" in this application is intended to refer to a gap 
which is filled with a fluid able to conduct heat from the heater to the device. This 
will normally be air or an inert gas such as nitrogen or one of the noble gases, 
typically argon. Electrically insulating fluids such as silicones and the like are also 
suitable. 

Suitable heaters for such an arrangement are formed by a layer of deposited 
resistive material. This can be laid on the surface of the supporting structure, 
which can for example be of a ceramic material. 

The fluid gap acts as a thermal conductor which brings the device to the 
intended temperature. The physical disposition of the heaters on either side of the 
device limits the effect of airflow on the temperature of the device by shielding the 
device. 
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A suitable fluid gap is less that 3mm in order to limit the effect of convention 
currents, A more preferred fluid gap is 2mm or less, at which point heat transfer 
is substantially entirely by way of conduction and radiation. The fluid gap is also 
a suitable location for a thermistor for regulating the heater output. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An embodiment of the present invention will now be described with 
reference to and/or as illustrated in the accompanying figures, in which; 

Figure 1 is a vertical section through a integrated optical package according 
to the present invention; and 

Figure 2 is a horizontal section on I HI of figure 1 - 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to figures 1 and 2, an integrated optical device 10 is provided, in 
the form of a silicon wafer with an appropriately etched and/or doped structure 
thereon. It is supplied with an incoming optical signal via an optical fibre 12 and, 
in this case, returns an outgoing processed signal via a further optical fibre 14. The 
fibres are each connected to the device 1 0 via a fibre block such as at 1 6. 

The device 10 is supported in a ceramic block 18 such as macor formed of 
a lower shell 20 and an upper shell 22. The lower shell 20 has an inner ledge 24 
on which the device 10 rests, and within which there is a lower recess 26. A 
lower heater 28 is deposited on the interior surface of the recess 26, formed of a 
layer of resistive material such as a thin aluminium layer. This therefore faces the 
underside of the device 10. 



The upper shell 22 rests on an outer ledge 34 which surrounds the inner 
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ledge 24 in three sides and is higher by a height greater than the thickness of the 
device 10. Thus, on the fourth edge 36 the device 10 can protrude beyond the 
lower edge of the upper shell 22 to allow for the fibre blocks 16 or other 
attachments for the fibres 12, 14. 

An upper recess 38 is formed on the internal face of the upper shell 22, 
facing the device 10. An upper heater 40 is formed on the inner face of the upper 
recess 38 in like manner to the lower heater 28. The two heaters 28, 40 are 
controlled by the control circuitry in response to the thermistor in order to maintain 
a predetermined temperature around the device 1 0, such as one in the range 70 to 
75 °C. A thermistor 30 is provided on the device 1 0, and thus located within the 
upper recess. It communicates with external control circuitry (not shown) via a 
cable 32 which also serves the heaters 28, 40. 

The entire assembly is supported by spacers 42 in a receptacle 44. This is 
sealed via a lid 46 which can be hermetically sealed if necessary. The receptacle 
is in turn fixed to a substrate 48 and provided with physical protection via a cover 
50. Suitable conduits and grommets 52 allow entry of the optical fibres 1 2, 14. 

This arrangement forms an oven around the device 10 which is 
straightforward to manufacture but able to maintain a steady temperature even in 
the presence of airflow. This is becoming an important factor, as mentioned above, 
due to the use of integrated optical devices in the vicinity of electronic equipment. 
Such equipment does of course require cooling, and this is usually by way of a 
forced airflow. 

The gap between the device 1 0 and the respective upper and lower heaters 
40, 28 is not especially crucial to the invention provided that there is a distinct 
layer of air or other fluid to allow for conduction laterally as well as transversely to 
the gap, and provided the gap is not so large as to allow other effects which may 
cause unevenness in the heating. For example, if the gap is greater than 3mm then 
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this can in some cases cause convection currents to develop, A gap of 2mm or 
less is recommended. A gap of this size also allows sufficient clearance for the 
thermistor to be incorporated in the gap, thereby giving a more accurate response. 

The device 1 0 is attached to the underlying support along two or three edges 
as set out in our concurrently filed application entitled ''Packaging of Integrated 
Optical Devices". A layer of adhesive is provided between the surface of the ledge 
and the underside of the wafer to fix the wafer in place along the relevant edges. 
A suitable adhesive is Resintec™ RT1 25, a low stress epoxy which cures at 80°C. 
This is close to the operating temperature of the device, at 70 to 75 °C. 
Accordingly, when operating, the resin adhesive is close to the temperature at 
which it cured and has little or no residual stress which would otherwise be exerted 
on the wafer. In addition, the low stress nature of the resin adhesive means that 
it retains some resilience after curing, which assists further in absorbing any 
residual stresses in the adhesive or the wafer. 

The adhesive is provided in a series of elongate stripes of between 1 and 
10mm wide, typically 2mm. These lie along the ledges which support the device 
edges. Alternatively, the adhesive could be spotted along those ledges so as to fix 
the two or three edges. 

Since the fourth edge of the wafer (and possibly a third edge) is free floating 
and unattached, it can move slightly to accommodate any residual stresses. This 
means that the material at that edge and in an area behind it will be still more free 
of stress. This area can be designed to substantially cover the active region 
thereby allowing the device to operate accurately. 

It will of course be appreciated by those skilled in the relevant arts that the 
above-described embodiment is presented purely by way of illustration of one 
manner of employing the present invention. Many variations are possible without 
departing from the scope of the present invention. 
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CLAIMS 

1 . An integrated optical package, comprising; 

an integrated optical device 

a pair of planar heaters disposed on either side of the device; 
the heaters being separated from the device by a fluid gap. 

2. An integrated optical package according to claim 1 within a supporting 
structure comprising a base part and a lid part, 

the base part having a hollowed region in which is disposed one heater 
and a ledge surrounding the hollowed region on which the device is 
supported; 

the lid having an interior surface carrying the second heater. 

3. An integrated optical package according to claim 1 or claim 2 in which the 
heaters are a layer of deposited resistive material. 

4. An integrated optical package according to claim 2 or claim 3 in which the 
supporting structure is of a ceramic material. 

5. An integrated optical package according to any preceding claim in which the 
fluid gap is less that 3mm. 

6. An integrated optical package according to any preceding claim in which the 
fluid gap is less that 2mm. 

7. An integrated optical package according to any preceding claim in which a 
thermistor is located in the gap and the heaters are controlled in response to 
the feedback of the thermistor. 



8. 



An integrated optical package substantially as herein described with 
reference to and/or as illustrated in the accompanying figures. 
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